The gross teratologic effects of cortisone on the fetal development of mice have been investigated extensively. Cortisone injected into pregnant mice on days 11, 12, 13, and 14 of pregnancy will cause cleft palate without cleft lip at a frequency that is dependent on the maternal and paternal genotypes.1'2 In addition to cortisone, cleft palate can be induced by a large number of environmental conditions and drugs including corticoids, salicylates, vitamin A, and antimitotic agents such as X rays, 6-aminonictinamide, and nutritional deficiencies.3 Al- though cleft palate is the major structural malformation associated with cortisone administration, other minor embryopathic features including shortening of the head, mandibular alteration, and spina bifida have been reported. 4 Correspondingly, increases in resorption, decreases in fetal weight, and increases in cleft palate frequency after cortisone administration point to the fact that a significant change in fetal or maternal metabolism, or both, has occurred.5 These facts tend to support our hypothesis that cortisone affects biochemical events in numerous tissues, and that cleft palate specifically results because of the temporal and spacial vulnerability of palatal closure. It Figure 2 .
The mean concentrations of radioactive steroid in corresponding fetuses, placentas, and maternal livers were higher in A/Jax mice than in C57BL mice in all extracted fractions (unconjugated, conjugated, bound, and total). However, our data indicate that the higher concentrations found in the tissues of the A/Jax strain were not significantly different than those in the tissues of the C57BL strain, except in the bound fraction of the fetuses, since the differences were small with overlapping ranges. In the fetuses, both the mean concentration of radioactive steroid bound to the tissue after extraction of unconjugated and conjugated steroid with methanol, and the ratio between bound and unconjugated (free) steroid, was two times higher in A/Jax fetuses than in C57BL fetuses and was significantly different, P < 0.001.
Discussion
Our data have shown that a half hour after an injection of 14C-cortisone into 12.5 day pregnant C57BL and A/Jax mice, the concentrations of radiosteroid found in each of the tissues analyzed (fetus, placenta, and maternal liver) were slightly higher in A/Jax mice than in C57BL mice. However, these differences in radioactive concentrations are small with overlapping ranges, and this indicates that the reason for the large differential susceptibility to cleft palate reported in these two genotypes is not due to differences in total uptake of cortisone in the fetus, placenta, or maternal liver. It also supports our conclusion that there are no differences in placental permeability to cortisone when it is given as a single dose.
After extraction of the free radioactivity with methanol and fractionation of the extract into an unconjugated and conjugated steroid fraction, no significant difference was found in the concentrations of radioactivity between the two strains in either of the two fractions in similar tissues. Beato'516 has shown that unconjugated cytoplasmic cortisone soon disappears after cortisone administration by rapid conversion to inactive metabolites and by binding in unaltered form to nuclear protein. Since the levels of unconjugated steroid were the same in both strains, it appears that the amount available for binding to the tissue, presumably nuclear protein,19 is the same in A/Jax and C57BL mice. Also, since the concentration of conjugated steroid was about equal, the rates of detoxification of steroid appear the same in both strains.
Significantly, the amount of radioactivity found bound to fetal tissue after rigorous extraction with methanol was considerably higher in A/Jax mice; the genotype exhibited a much higher incidence of cleft palate after cortisone administration. Whether this methanol-insoluble radioactivity is bound to nuclear protein or some other cellular components cannot be ascertained by this experiment. Levin, Daughaday, and Bremer26 reported a physical tissue binding of cortisone and hydrocortisone in numerous rat tissues. The binding was found to be accomplished by tissue proteins. Sekeris17 has reported methanol-insoluble cortisone bound to nuclear proteins, probably accomplished by covalent bonds. 27 Since the amount of radioactivity bound to fetal tissue was higher in cortisone-sensitive A/Jax mice, it may be speculated that quantitative differences in the ability of the tissue to bind cortisone in A/Jax and C57BL fetuses, presumably at its active site, could be responsible for the reported differential incidences of steroid-induced cleft palate. Possible reasons for differences in binding of cortisone could include differences in compartment permeabilities at the subcellular level, binding proteins, or merely the number of available binding sites between the two strains.
Conclusions When 14C-cortisone was injected into A/Jax and C57BL mice on day 12.5 of pregnancy, the radiosteroid extracted with methanol a half hour after injection was found in about equal concentrations in corresponding fetal, placental, and maternal liver tissue samples from both strains. The amount of recovered activity that was bound firmly to the fetal tissues was significantly higher in Vol 51 No. 5 00 A/Jax mice than in C57BL mice in corresponding tissues. It appears that differences in placental permeability or rates of detoxification of cortisone cannot explain the differential incidence of cortisone-induced cleft palate between A/Jax and C57BL mice; however, differences in the binding of cortisone to tissue proteins may explain the reported differential teratologic sensitivity to cortisone in A/Jax and C57BL mice.
